
xi   SITE  ENVIRONMENTAL  REPORT  2000

Table of Contents

A MESSAGE FROM THE LABORATORY DIRECTOR ............................................................................................ iii
EXECUTIVE SUMMARY .............................................................................................................................................. v
ACKNOWLEDGEMENTS ......................................................................................................................................... ix
TABLE OF CONTENTS ............................................................................................................................................. xi
LIST OF FIGURES .................................................................................................................................................... xvii
LIST OF TABLES ....................................................................................................................................................... xix

CHAPTER 1: INTRODUCTION .............................................................................................................. 1-1
1.1 Purpose of the Site Environmental Report 2000 ............................................................... 1-2
1.2 Brookhaven National Laboratory Operations .................................................................... 1-2
1.3 Mission of Brookhaven National Laboratory ..................................................................... 1-2
1.4 History of Research Facilities at Brookhaven National Laboratory................................ 1-3
1.5 Site Location and Local Population ..................................................................................... 1-5
1.6 Facility and Operations Description .................................................................................... 1-5
1.7 Geology and Hydrology ....................................................................................................... 1-10
1.8 Climatic Data ......................................................................................................................... 1-11
1.9 Ecological Resources ............................................................................................................ 1-14

References .............................................................................................................................. 1-14

CHAPTER 2: ENVIRONMENTAL MANAGEMENT SYSTEM ............................................................ 2-1
2.1 Environmental Stewardship under Brookhaven Science Associates ............................... 2-2

2.1.1 Significant Environmental Aspects ...................................................................................... 2-2
2.1.2 EMS Project and Registration Status ................................................................................... 2-2
2.1.3 Environmental Stewardship Policy .......................................................................................2-7
2.1.4 Structure and Responsibility ................................................................................................. 2-8
2.1.5 Standards Based Management System ................................................................................. 2-8
2.1.6 Staff Training and Awareness ................................................................................................ 2-9
2.1.7 Performance Based Management System and Integrated Assessment Program ............ 2-9

2.2 Special Environmental Projects .......................................................................................... 2-11
2.2.1 The Facility Review Project .................................................................................................. 2-11
2.2.2 The Process Evaluation Project .......................................................................................... 2-12

2.3 Key Environmental Management Programs ..................................................................... 2-14
2.3.1 Compliance ............................................................................................................................ 2-14
2.3.2 Groundwater Protection ...................................................................................................... 2-14
2.3.3 Waste Management ............................................................................................................... 2-15
2.3.4 Pollution Prevention/Waste Minimization ....................................................................... 2-16
2.3.5 Water Conservation .............................................................................................................. 2-21
2.3.6 Energy Management and Conservation .............................................................................2-25
2.3.7 Natural and Cultural Resource Management ................................................................... 2-27
2.3.8 Environmental Monitoring ................................................................................................. 2-27

2.3.8.1 Compliance Monitoring ......................................................................................................2-27
2.3.8.2 Restoration Monitoring ....................................................................................................... 2-29
2.3.8.3 Surveillance Monitoring ......................................................................................................2-29
2.3.9 Environmental Restoration ................................................................................................. 2-29



xiiSITE  ENVIRONMENTAL  REPORT  2000

2.3.9.1 Environmental Restoration Program Progress by Operable Unit (OU) ....................... 2-31
2.3.9.2 Operable Unit V - The Peconic River .................................................................................2-34
2.3.10 Communication and Community Involvement ...............................................................2-34

2.4 Environmental Stewardship at BNL Today .......................................................................2-35
References .............................................................................................................................. 2-38

CHAPTER 3: COMPLIANCE STATUS ................................................................................................... 3-1
3.1 Compliance with Environmental Requirements ................................................................ 3-2
3.2 Environmental Permits .......................................................................................................... 3-2

3.2.1 Existing Permits ...................................................................................................................... 3-2
3.2.2 New or Modified Permits, or Permit Modification Requests ........................................... 3-2

3.2.2.1 State Pollutant Discharge Elimination System (SPDES) ................................................... 3-2
3.2.2.2 Air ............................................................................................................................................. 3-2
3.2.2.3 Underground Injection Control (UIC) ................................................................................ 3-6

3.3 National Environmental Policy Act (NEPA) ....................................................................... 3-6
3.4 National Historic Preservation Act and Archaeological Resource Protection Act ....... 3-7
3.5 Clean Air Act (CAA) ............................................................................................................... 3-7

3.5.1 Conventional Air Pollutants .................................................................................................. 3-7
3.5.1.1 Reasonable Available Control Technology (RACT) ........................................................... 3-7
3.5.1.2 Ozone Depleting Substances ................................................................................................. 3-8
3.5.1.3 Halon ........................................................................................................................................ 3-8
3.5.2 National Emission Standards for Hazardous Air Pollutants (NESHAPs) ....................... 3-8

3.5.2.1 Maximum Available Control Technology ............................................................................ 3-8
3.5.2.2 Asbestos ................................................................................................................................... 3-9
3.5.2.3 Radioactive Airborne Emissions .......................................................................................... 3-9

3.6 Clean Water Act (CWA) ......................................................................................................... 3-9
3.6.1 Outfall 001 - Sewage Treatment Plant (STP) ....................................................................... 3-9

3.6.1.1 Chronic Toxicity Testing ..................................................................................................... 3-10
3.6.2 Outfalls 002 - 008 and 010 — Recharge Basins and Stormwater ..................................... 3-14

3.7 Safe Drinking Water Act (SDWA) ....................................................................................... 3-14
3.7.1 Potable Water ........................................................................................................................ 3-14
3.7.2 Cross-Connection Control .................................................................................................. 3-18
3.7.3 Underground Injection Control ......................................................................................... 3-21

3.8 Spill Prevention, Emergency Planning, and Reporting ...................................................3-22
3.8.1 Oil Pollution Act and Spill Prevention Control and

Countermeasures (SPCC) Plan ...........................................................................................3-22
3.8.2 Emergency Planning and Community Right-to-Know Act (EPCRA)

and the Superfund Amendments and Reauthorization Act (SARA)
Title III Reporting Requirements ....................................................................................... 3-22

3.8.3 Spill Response, Reportable Releases, and Occurrences .................................................. 3-23
3.8.4 Major Petroleum Facility (MPF) License ...........................................................................3-25
3.8.5 Chemical Bulk Storage ......................................................................................................... 3-26
3.8.6 Suffolk County Sanitary Code Article 12 ..........................................................................3-26

3.9 Resource Conservation and Recovery Act (RCRA) .........................................................3-28
3.9.1 Federal Facilities Compliance Act (FFCA) Site Treatment Plan for Mixed Waste .......3-28
3.10 Toxic Substance Control Act (TSCA) ................................................................................3-28
3.11 Federal Insecticide Fungicide and Rodenticide Act (FIFRA) .........................................3-28
3.12 Floodplains/Wetlands and Wild and Scenic Recreational Rivers

and Other Special Permits ................................................................................................... 3-29
3.13 Endangered Species Act ....................................................................................................... 3-29
3.14 External Audits and Oversight ........................................................................................... 3-30

3.14.1 Inspections by Regulatory Agencies ..................................................................................3-30
3.14.2 Inspections by Department of Energy: Headquarters, Chicago



xiii   SITE  ENVIRONMENTAL  REPORT  2000

and Brookhaven Area Office .................................................................................................. 31
3.14.3 Enforcement Actions and MOAs ........................................................................................... 31

References .............................................................................................................................. 3-33

CHAPTER 4: AIR QUALITY.................................................................................................................... 4-1
4.1 Radiological Airborne Emissions ......................................................................................... 4-2

4.1.1 Brookhaven Medical Research Reactor ............................................................................... 4-2
4.1.2 High Flux Beam Reactor ....................................................................................................... 4-3
4.1.3 Brookhaven Linac Isotope Producer ................................................................................... 4-3
4.1.4 Evaporator Facility ................................................................................................................. 4-4
4.1.5 Target Processing Laboratory ............................................................................................... 4-4
4.1.6 Additional Minor Sources ..................................................................................................... 4-5
4.1.7 Previously Uncharacterized Radiological Air Emission Sources Evaluated in 2000 ..... 4-5

4.1.7.1 Chemical/Animal and Glass Holes Pits Soil Evacuation .................................................. 4-5
4.1.7.2 Waste Concentration Facility Soil Excavation .................................................................... 4-5
4.1.7.3 Brookhaven Graphite Research Reactor Duct Removal ................................................... 4-6
4.1.7.4 Area of Concern 16 Soil Removal Action ........................................................................... 4-6
4.1.7.5 Waste Management Division Radioactive Wastewater Processing Operations .............. 4-6
4.1.7.6 Sewage Treatment Plant Soil and Sediment Excavation ................................................... 4-7

4.1.8 Status of Radiological Air Emission Sources Evaluated in 1999 ..................................... 4-7
4.1.8.1 Waste Management Reclamation Building.......................................................................... 4-7
4.1.8.2 High Vacuum Thermal Desorption for Chemical Holes Project ..................................... 4-8

4.2 Ambient Air Monitoring for Radionuclides ....................................................................... 4-9
4.2.1 Gross Alpha and Beta Activity .............................................................................................. 4-9
4.2.2 Airborne Tritium .................................................................................................................. 4-10

4.2.2.1 Removal Action V Recharge Basin ..................................................................................... 4-11
4.3 Nonradiological Airborne Emissions ................................................................................ 4-12

References .............................................................................................................................. 4-13

CHAPTER 5: WATER QUALITY ............................................................................................................ 5-1
5.1 Surface Water Monitoring Program..................................................................................... 5-2
5.2 Sanitary System Effluents ...................................................................................................... 5-2

5.2.1 Sanitary System Effluent - Radiological Analyses .............................................................. 5-4
5.2.2 Sanitary System Effluent - Nonradiological Analyses ........................................................ 5-8

5.3 Process-Specific Wastewater .................................................................................................. 5-8
5.4 Recharge Basins .................................................................................................................... 5-10

5.4.1 Recharge Basins - Radiological Analyses ...........................................................................5-12
5.4.2 Recharge Basins - Nonradiological Analyses .....................................................................5-12
5.4.3 Stormwater Assessment ....................................................................................................... 5-15

5.5 Peconic River Surveillance................................................................................................... 5-15
5.5.1 Peconic River - Radiological Analyses ................................................................................5-15
5.5.2 Peconic River - Nonradiological Analyses ......................................................................... 5-18

References .............................................................................................................................. 5-21

 Chapter 6: NATURAL AND CULTURAL RESOURCES .................................................................... 6-1
6.1 Wildlife Management Program ............................................................................................. 6-2

6.1.1 Identification and Mapping of Natural Resources ............................................................ 6-2
6.1.2 Habitat Protection and Enhancement ................................................................................. 6-2
6.1.3 Population Management ........................................................................................................ 6-4
6.1.4 Compliance Assurance and Potential Impact Assessment ................................................ 6-7

6.2 Establishment of the Upton Ecological and Research Reserve ....................................... 6-7
6.2.1 Technical Advisory Group..................................................................................................... 6-7

6.3 Flora and Fauna Monitoring Activities ................................................................................ 6-8
6.3.1 Deer Sampling ......................................................................................................................... 6-8



xivSITE  ENVIRONMENTAL  REPORT  2000

6.3.2 Small Mammal Sampling ..................................................................................................... 6-14
6.3.3 Goose Fecal Material ............................................................................................................ 6-14
6.3.4 Fish Sampling ........................................................................................................................ 6-14

6.3.4.1 Radiological Analysis of Fish .............................................................................................. 6-16
6.3.4.2 Nonradiological Analysis of Fish and Shellfish ............................................................... 6-18
6.3.5 Marine/Estuarine Sampling ................................................................................................ 6-18
6.3.6 Aquatic Shellfish, Vegetation, Water, and Sediment Sampling ......................................6-20
6.3.7 Vegetation Sampling ............................................................................................................ 6-21

6.4 Basin Sediment Sampling .................................................................................................... 6-22
6.4.1 Organic Analysis of Basin Sediments .................................................................................6-22
6.4.2 Metals Analysis of Basin Sediments ...................................................................................6-23
6.4.3 Radiological Analysis of Basin Sediments ......................................................................... 6-24

6.5 Soil Sampling ........................................................................................................................ 6-26
6.6 Toxicity Testing at the Sewage Treatment Plant ...............................................................6-26
6.7 Precipitation Monitoring ..................................................................................................... 6-26
6.8 Wildlife Management Education, Outreach, and Research ............................................ 6-26
6.9 Cultural Resource Management Activities ........................................................................6-29

References .............................................................................................................................. 6-30

CHAPTER 7: GROUNDWATER PROTECTION ................................................................................... 7-1
7.1 The BNL Groundwater Protection Management Program ............................................... 7-2
7.2 Groundwater Protection Performance ................................................................................. 7-3
7.3 Groundwater Monitoring ...................................................................................................... 7-4
7.4 Supplemental Monitoring Program for Potable and Process Supply Wells ................... 7-5

7.4.1 Radiological Results ............................................................................................................... 7-5
7.4.2 Nonradiological Results ........................................................................................................ 7-5

7.4.2.1 Volatile Organic Compounds (VOCs) ................................................................................. 7-5
7.4.2.2 Metals and Anions ................................................................................................................ 7-10

7.5 Environmental Surveillance Program (Non-CERCLA) ................................................... 7-10
7.5.1 Surveillance Monitoring of Research Facilities ................................................................ 7-11

7.5.1.1 Alternating Gradient Synchrotron (AGS) Complex......................................................... 7-11
7.5.1.1.1 g-2 Experiment Area ............................................................................................................. 7-11
7.5.1.1.2 Former E-20 Catcher Area ................................................................................................... 7-14
7.5.1.1.3 Former U-Line Target and Stop Areas ............................................................................... 7-14
7.5.1.2 Brookhaven LINAC Isotope Producer (BLIP) .................................................................. 7-14
7.5.1.3 Relativistic Heavy Ion Collider (RHIC) .............................................................................7-15
7.5.1.4 Brookhaven Medical Research Reactor (BMRR) .............................................................. 7-16

7.5.2 Surveillance Monitoring of Support Facilities .................................................................. 7-16
7.5.2.1 Sewage Treatment Plant (STP) Area ................................................................................... 7-16
7.5.2.2 Water Treatment Plant (WTP) ............................................................................................ 7-17
7.5.2.3 Motor Pool ............................................................................................................................. 7-17
7.5.2.4 Upton Service Station .......................................................................................................... 7-18
7.5.2.5 Major Petroleum Facility (MPF) .......................................................................................... 7-19
7.5.2.6 Waste Management Facility (WMF).................................................................................... 7-19
7.5.2.7 Biology Department Greenhouse Area .............................................................................. 7-20
7.5.2.8 Shotgun Range ...................................................................................................................... 7-20
7.5.2.9 Live-Fire Range ..................................................................................................................... 7-20

7.6 Environmental Restoration (ER) Groundwater Monitoring Program.......................... 7-21
7.6.1 Background Monitoring ...................................................................................................... 7-21
7.6.2 Operable Unit I ..................................................................................................................... 7-21

7.6.2.1 Former Landfill, Animal/Chemical Pits and Glass Holes .............................................. 7-21
7.6.2.2 Current Landfill .................................................................................................................... 7-25
7.6.2.3 Former Hazardous Waste Management Facility (HWMF) and

Downgradient Section of Current Landfill Plume ..........................................................7-25



xv   SITE  ENVIRONMENTAL  REPORT  2000

7.6.3 Operable Unit (OU) III ........................................................................................................ 7-26
7.6.3.1 Volatile Organic Compound Plumes .................................................................................7-27
7.6.3.1.1 Former Building 96 Area .....................................................................................................7-27
7.6.3.1.2 Former Carbon Tetrachloride Tank Area ..........................................................................7-27
7.6.3.1.3 Southern Boundary Area ..................................................................................................... 7-27
7.6.3.1.4 Industrial Park Treatment System Area .............................................................................7-29
7.6.3.2 Radionuclide Plumes............................................................................................................7-29
7.6.3.2.1 HFBR Tritium Plume ........................................................................................................... 7-29
7.6.3.2.2 Waste Concentration Facility (WCF) and Brookhaven Graphite Research Reactor

(BGRR)/Pile Fan Sump Areas Strontium-90 Plumes ......................................................7-30
7.6.4 Operable Unit (OU) IV ........................................................................................................ 7-32

7.6.4.1 1977 Oil-Solvent Spill Site (AOC 5) .................................................................................... 7-32
7.6.4.2 Building 650 and 650 Sump Outfall Areas (AOC 6) ........................................................7-33

7.6.5 Operable Unit V, Eastern Plume......................................................................................... 7-33
7.6.6 Operable Unit VI, Biology Fields ....................................................................................... 7-35

7.7 Groundwater Treatment Systems ....................................................................................... 7-37
7.7.1 OU III South Boundary Remediation System .................................................................. 7-37
7.7.2 OU III Offsite Groundwater Treatment System ............................................................... 7-37
7.7.3 OU I (RA V) South Boundary Remediation System........................................................ 7-37
7.7.4 OU III Carbon Tetrachloride Treatment System .............................................................7-39
7.7.5 OU III HFBR Tritum Plume Remediation System ..........................................................7-39
7.7.6 OU IV Air Sparging/Soil Vapor Extraction System ........................................................7-39

References .............................................................................................................................. 7-40

CHAPTER 8: RADIOLOGICAL DOSE ASSESSMENT ........................................................................ 8-1
8.1 Ambient Radiation ................................................................................................................. 8-2

8.1.1 Onsite and Offsite Ambient Radiation Monitoring........................................................... 8-2
8.1.2 Building 650 Sump Outfall Monitoring .............................................................................. 8-5

8.2 Air Emissions .......................................................................................................................... 8-6
8.2.1 Air Dispersion Model ............................................................................................................. 8-7
8.2.2 Maximally Exposed Individual .............................................................................................. 8-8
8.2.3 Doses from Diffuse and Nonpoint Sources ........................................................................ 8-8

8.2.3.1 Chemical/Animal and Glass Holes Pit Soil Stockpile #6B ............................................... 8-8
8.2.3.2 Waste Concentration Facility Soil Evacuation .................................................................... 8-8
8.2.3.3 Brookhaven Graphite Research Reactor Duct Removal ................................................... 8-8
8.2.3.4 Area of Concern 16 Soil Removal Action ........................................................................... 8-8
8.2.3.5 Radioactive Wastewater Processing Operations ................................................................. 8-8

8.2.4 Airborne Pathway - Effective Dose Equivalent Calculations ............................................ 8-9
8.3 Fish Consumption - Effective Dose Equivalent Calculations ........................................... 8-9
8.4 Deer Meat Consumption - Effective Dose Equivalent Calculations .............................. 8-10
8.5 Collective Total Effective Dose Equivalent ....................................................................... 8-10
8.6 Doses to Aquatic and Terrestrial Biota .............................................................................. 8-11
8.7 Summary and Conclusions ................................................................................................. 8-11

References .............................................................................................................................. 8-12

CHAPTER 9: QUALITY ASSURANCE ................................................................................................... 9-1
9.1 Quality Assurance/Quality Control Program Elements ................................................... 9-2
9.2 Sample Collection and Handling ......................................................................................... 9-2

9.2.1 Field Quality Control Samples ............................................................................................. 9-4
9.2.1.1 Field Quality Control Sample Results ................................................................................. 9-4
9.2.2 Field Sample Handling........................................................................................................... 9-5

9.2.2.1 Field Sample Custody and Documentation Requirements ............................................... 9-5
9.2.2.2 Sample Preservation and Shipment ..................................................................................... 9-5
9.2.3 Sample Tracking and Data Management ............................................................................. 9-5



xviSITE  ENVIRONMENTAL  REPORT  2000

9.2.3.1 Sample Tracking ..................................................................................................................... 9-5
9.2.3.2 Data Management Procedures .............................................................................................. 9-5
9.2.3.3 Distribution of Analytical Data ............................................................................................ 9-6

9.3 Sample Analysis ....................................................................................................................... 9-6
9.4 Verification and Validation of Analytical Results .............................................................. 9-6
9.5 Analytical Laboratory QA/QC ............................................................................................. 9-7

9.5.1 Contractor Laboratory Selection ......................................................................................... 9-7
9.5.2 Quality Assurance Program For Analytical Activities........................................................ 9-7

9.6 ASL Internal Quality Assurance Program ........................................................................... 9-8
9.6.1 Radiological Instrument Calibrations ................................................................................. 9-8
9.6.2 Precision and Accuracy .......................................................................................................... 9-8
9.6.3 Nonradiological: Organic and Inorganic Analyses ............................................................ 9-9

9.7 Performance Evaluation Testing ........................................................................................... 9-9
9.7.1 Summary of Performance Evaluation Test Results .......................................................... 9-10
9.7.2 Radiological Assessments .................................................................................................... 9-10
9.7.3 Nonradiological Assessments ............................................................................................. 9-11

9.8 Laboratory Audits ................................................................................................................ 9-12
9.9 Conclusions ...........................................................................................................................9-12

References .............................................................................................................................. 9-13

Appendix A: Glossary ............................................................................................................................... A-1
Acronyms and Abbreviations ........................................................................................... A-1
Technical Terms ................................................................................................................. A-3

Appendix B: Concepts of Radioactivity ................................................................................................. B-1

Appendix C: Radiological Data Methodologies .................................................................................... C-1

Appendix D: Instrumentation and Analytical Methods ...................................................................... D-1

Appendix E: Groundwater Monitoring Wells List for 2000 ................................................................ E-1

Appendix F: Quality Control Tables ....................................................................................................... F-1

Back Cover: Helpful Information on Units of Measure and Conversions



xvii   SITE  ENVIRONMENTAL  REPORT  2000

List of Figures

Figure 1-1. Environmental Stewardship Policy. .......................................................................................................................... 1-3
Figure 1-2. End View of a Gold-Ion Collision at the RHIC Facility. ........................................................................................... 1-4
Figure 1-3. Landsat 7 Satellite Image of Long Island. ................................................................................................................ 1-5
Figure 1-4. Residential Population of Long Island. ..................................................................................................................... 1-5
Figure 1-5. Onsite Resident and Visitor Capacity. .................................................................................................................... 1-6
Figure 1-6. Number of BNL Employees Residing in Neighboring Towns. ............................................................................... 1-6
Figure 1-7. Dedication of the Upton Ecological and Research Reserve. ................................................................................. 1-7
Figure 1-8. Major Brookhaven Scientific Facilities. .................................................................................................................... 1-9
Figure 1-9. Major Brookhaven Support and Services Facilities. ............................................................................................. 1-10
Figure 1-10. Annual Wind Rose for 2000. ................................................................................................................................ 1-11
Figure 1-11. 2000 Monthly Precipitation Versus 51-Year Monthly Average. .......................................................................... 1-12
Figure 1-12. Fifty-One Year Annual Precipitation Trend (1949-2000). ................................................................................... 1-12
Figure 1-13. 2000 Monthly Mean Temperature Versus 51-Year Monthly Average. ............................................................... 1-13
Figure 1-14. Fifty-One Year Annual Mean Temperature Trend (1949-2000). ......................................................................... 1-13
Figure 2-1. Key Elements of the BNL EMS and Their Relationship to Each Other. ................................................................ 2-3
Figure 2-2. BNL ISO 14001 Registration Certificate. .............................................................................................................. 2-7
Figure 2-3. Environmental Management System and Supporting Subject Areas

in the Standards Based Management System. ......................................................................................................... 2-9
Figure 2-4. Hierarchy of Environmental Objectives at BNL — An Example for Operational Excellence. ............................ 2-10
Figure 2-5. Process Map BNL. .................................................................................................................................................. 2-13
Figure 2-6. BNL Waste Management Facility. .......................................................................................................................... 2-14
Figure 2-7. The Waste Management Facility Hot Cell. ............................................................................................................ 2-15
Figure 2-8a. Routine Hazardous Waste Generation, 1993-2000. ........................................................................................... 2-17
Figure 2-8b. Routine Mixed Waste Generation, 1993-2000. ................................................................................................... 2-17
Figure 2-8c. Routine Radioactive Waste Generation, 1993-2000. .......................................................................................... 2-17
Figure 2-8d. Hazardous Photographic Waste Generation, 1993-2000. .................................................................................. 2-18
Figure 2-8e. NSLS Beam Tube Cleaning Waste Generation, 1993-2000. ............................................................................... 2-18
Figure 2-8f. Hazardous Paint Waste Generation, 1993-2000. ................................................................................................ 2-18
Figure 2-8g. Environmental Restoration and Nonrountine Hazardous Waste Generation

from the ER Program, 1997-2000. ...................................................................................................................... 2-19
Figure 2-8h. Environmental Restoration and Nonroutine Mixed Waste Generation

from the ER Program, 1997-2000. ...................................................................................................................... 2-19
Figure 2-8i. Environmental Restoration and Nonroutine Radioactive Waste Generation

from the ER Program, 1997-2000. ...................................................................................................................... 2-19
Figure 2-9. Water Consumption Trend, 1995-2000. .............................................................................................................. 2-26
Figure 2-10. Building Energy Performance since 1985. ............................................................................................................ 2-26
Figure 2-11. CERCLA Process. .................................................................................................................................................. 2-30
Figure 2-12. Environmental Restoration Actions Taken During 2000. ................................................................................... 2-31
Figure 2-13 OU Boundaries at BNL. ......................................................................................................................................... 2-33
Figure 2-14 Earth Week 2000 Events at BNL. ......................................................................................................................... 2-36
Figure 3-1. Maximum Concentration of Copper Discharged From the BNL Sewage Treatment Plant, 1996-2000. ........ 3-12
Figure 3-2. Maximum Concentration of Iron Discharged From the BNL Sewage Treatment Plant, 1996-2000. .............. 3-12
Figure 3-3. Maximum Concentration of Lead Discharged From the BNL Sewage Treatment Plant, 1996-2000 .............. 3-12
Figure 3-4. Maximum Concentration of Silver Discharged From the BNL Sewage Treatment Plant, 1996-2000 ............ 3-13
Figure 3-5. Maximum Concentration of Nickel Discharged From the BNL Sewage Treatment Plant, 1996-2000 ........... 3-13
Figure 3-6. Maximum Concentration of Zinc Discharged From the BNL Sewage Treatment Plant, 1996-2000. ............. 3-13
Figure 3-7. Potable Water Treatment at BNL ......................................................................................................................... 3-16
Figure 4-1. Air Emission Release Points Subject to Continuous Monitoring. ......................................................................... 4-2



xviiiSITE  ENVIRONMENTAL  REPORT  2000

Figure 4-2. HFBR Airborne Tritium Emissions, Ten Year Trend (1991-2000). ....................................................................... 4-4
Figure 4-3. Railcar Loading of Contaminated Landscape Soil. .................................................................................................. 4-6
Figure 4-4. Onsite Ambient Air Monitoring Stations. .............................................................................................................. 4-8
Figure 4-5. Airborne Gross Beta Concentrations Recorded at Station P7 (CY 2000). ...................................................... 4-10
Figure 5-1. Peconic River Spillway Between Donohue’s Pond and Forge Pond. .................................................................... 5-2
Figure 5-2. Schematic of Sewage Treatment Plant. ................................................................................................................... 5-3
Figure 5-3. Sewage Treatment Plant Effluent Tritium Concentrations (CY 2000). ................................................................ 5-6
Figure 5-4. Sewage Treatment Plant/Peconic River Annual Average Tritium Concentrations (1990-2000). ...................... 5-6
Figure 5-5. Tritium Released to the Peconic River, 15 Year Trend (1986–2000). ................................................................. 5-6
Figure 5-6. Cesium-137 in the Sewage Treatment Plant Influent and Effluent, 11 Year Trend (1990-2000). ....................... 5-7
Figure 5-7. BNL Outfall/Recharge Basin Locations. ............................................................................................................... 5-10
Figure 5-8. Schematic of Water Use and Flow at BNL for 2000. .......................................................................................... 5-11
Figure 5-9. Surface Water and Fish/Shellfish Sampling Stations. ........................................................................................... 5-16
Figure 6-1. Tiger Salamander (Ambystoma t. tigrinum). ............................................................................................................. 6-2
Figure 6-2. Banded Sunfish (Enneacanthus obesus). ................................................................................................................... 6-2
Figure 6-3. Swamp Darter (Etheostoma fusiforme). ................................................................................................................... 6-2
Figure 6-4. BNL Site Map Indicating the Boundary of the Upton Ecological and Research Reserve. .................................... 6-8
Figure 6-5. Ranges of Cesium-137 Concentrations in Deer Samples Collected Onsite and Offsite (1996-2000). ........... 6-13
Figure 6-6. Cesium-137 Average Concentrations in Meat Taken From Onsite and Offsite Deer (1996-2000). ............... 6-13
Figure 6-7. Area of Sampling Locations for Fish and Shellfish Taken in 2000. ..................................................................... 6-16
Figure 6-8. Sampling Freshwater Mussels From the Peconic River. ...................................................................................... 6-21
Figure 6-9. Farm and Garden Sampling Locations. .................................................................................................................. 6-22
Figure 6-10. Neftali Hernandez Presenting ESD’s New Natural Resources Webpage. ......................................................... 6-29
Figure 7-1. Elements of BNL’s Groundwater Protection Program. ........................................................................................ 7-2
Figure 7-2. Groundwater Impact Events (1998-2000). ............................................................................................................. 7-3
Figure 7-3. Sampling a Groundwater Monitoring Well. ............................................................................................................ 7-4
Figure 7-4. Locations of BNL Groundwater Monitoring Wells. ............................................................................................... 7-6
Figure 7-5. Groundwater Flow and Water Table Elevation (June 2000). ................................................................................. 7-7
Figure 7-6. Extent of VOC Plumes at BNL. .............................................................................................................................. 7-8
Figure 7-7. Extent of Radionuclide Plumes at BNL. .................................................................................................................. 7-9
Figure 7-8. Extent of AGS and BLIP Area Tritium Plumes. ..................................................................................................... 7-13
Figure 7-9. OU I TVOC Plume Comparisons – 1997 and 2000. .......................................................................................... 7-23
Figure 7-10. Former Landfill Animal/Chemical Pits Strontium-90 Plume Map. ...................................................................... 7-24
Figure 7-11. OU III and OU IV TVOC Plume Comparisons – 1997 and 2000. ..................................................................... 7-28
Figure 7-12. HFBR Tritium Plume Comparisons – 1997 and 2000. ....................................................................................... 7-30
Figure 7-13. BGRR/WCF Strontium-90 Plume Map. ............................................................................................................... 7-31
Figure 7-14 OU IV AOC-6 Strontium-90 Plume Map. ............................................................................................................. 7-34
Figure 7-15. OU V TVOC Plume Map Comparisons – 1997 and 2000. ................................................................................ 7-35
Figure 7-16. OU VI EDB Plume Comparisons – 1997 and 2000. ........................................................................................... 7-36
Figure 7-17. Locations of BNL Groundwater Remediation Systems. ...................................................................................... 7-38
Figure 8-1. Onsite TLD Locations. ............................................................................................................................................. 8-2
Figure 8-2. Offsite TLD Locations. ............................................................................................................................................ 8-3
Figure 8-3. Building 650 Sump Outfall TLD Network. ............................................................................................................. 8-6
Figure 9-1. Flow of Environmental Monitoring QA/QC Program Elements. ........................................................................ 9-3
Figure 9-2. Summary of 2000 Performance Evaluation Scores in DOE, NYSDOH ELAP,

and ERA Radiological Programs. ........................................................................................................................... 9-11
Figure 9-3. Summary of 2000 Performance Evaluation Scores in DOE, NYSDOH ELAP,

and ERA Nonradiological Programs. .................................................................................................................... 9-11
Figure B-1. Typical Annual Radiation Doses From Natural and Man-made Sources (mrem) .................................................. B-2



xix   SITE  ENVIRONMENTAL  REPORT  2000

List of Tables

Table 2-1. Elements of the Environmental Management System: Implementation of ISO 14001 “Plus” at BNL. .................. 2-4
Table 2-2. BNL’S Criteria for Significant Environmental Aspects. ............................................................................................. 2-6
Table 2-3. Category, Risk Rank, Number, and Status of Issues Identified in the Facility Review Project,

as of December 31, 2000. ....................................................................................................................................... 2-12
Table 2-4. Recycling Program Summary (CY 2000). ................................................................................................................ 2-21
Table 2-5. Pollution Prevention, Waste Reduction, and Recycling Projects Tracking System (CY 2000). .......................... 2-22
Table 2-6. Summary of BNL Sampling Program Sorted by Media (CY 2000). ...................................................................... 2-28
Table 2-7. Environmental Restoration Program Progress by Operable Unit (CY 2000) .................................................... 2-32
Table 3-1. Federal, State, and Local Environmental Statutes and Regulations Applicable to BNL (CY 2000) ........................ 3-3
Table 3-2. BNL Environmental Permits (CY 2000). ................................................................................................................... 3-5
Table 3-3. Analytical Results for Wastewater Discharges to Sewage Treatment Plant Outfall 001 (CY 2000). ................ 3-11
Table 3-4. Analytical Data for Wastewater Discharges to Outfalls 002 - 008 and 010 (CY 2000). ................................... 3-15
Table 3-5. Potable Water Wells and Potable Distribution System: Bacteriological, Inorganic Chemical, and Radiological

Analytical Results (CY 2000). .................................................................................................................................. 3-18
Table 3-6. Potable Water Wells: Analytical Results for Principal Organic Compounds, Synthetic Organic Chemicals,

Pesticides and Micro-Extractables (CY 2000). ........................................................................................................ 3-19
Table 3-7. Summary of Chemical and Oil Spill Reports (CY 2000). ........................................................................................ 3-24
Table 3-8. Summary of Other Environmental Occurrence Reports (CY 2000). .................................................................. 3-27
Table 3-9. Existing Agreements and Enforcement Actions Issued to BNL with Status. ....................................................... 3-32
Table 4-1. Airborne Radionuclide Releases from Monitored Facilities (CY 2000). ................................................................. 4-3
Table 4-2. Gross Activity Detected in Air Particulate Filters (CY 2000). ................................................................................ 4-9
Table 4-3. Ambient Airborne Tritium Measurements (CY 2000). .......................................................................................... 4-11
Table 4-4. Ambient Tritium Monitoring Results at RA V Recharge Basin (CY 2000). .......................................................... 4-11
Table 4-5. Central Steam Facility Fuel Use and Emissions (1996 - 2000). .............................................................................. 4-12
Table 5-1. Tritium and Gross Activity Results of Water at the Sewage Treatment Plant (CY 2000). ................................... 5-5
Table 5-2. Gamma-Emitting Radionuclides and Strontium-90 Results of Water

at the Sewage Treatment Plant (CY 2000). .............................................................................................................. 5-7
Table 5-3. Sewage Treatment Plant Average Water Quality and Metals Analytical Results (CY 2000). ................................ 5-9
Table 5-4. Radiological Analysis Results of Outfall/Recharge Basin Water (CY 2000). ....................................................... 5-12
Table 5-5. Water Quality Data for Onsite Recharge Basins (CY 2000). ................................................................................ 5-13
Table 5-6. Metals Data for Onsite Recharge Basins (CY 2000). ............................................................................................. 5-14
Table 5-7. Radiological Results for Surface Water Samples Collected

Along the Peconic and Carmans Rivers (CY 2000). ............................................................................................... 5-17
Table 5-8. Water Quality Analytical Results for Surface Water Samples Collected Along the Peconic

and Carmans Rivers (CY 2000). .............................................................................................................................. 5-19
Table 5-9. Metals Analytical Results for Surface Water Samples Collected Along the Peconic

and Carmans Rivers (CY 2000). ............................................................................................................................. 5-20
Table 6-1. New York State Threatened, Endangered, and Species of Special Concern. .......................................................... 6-3
Table 6-2. Results of BNL Songbird Surveys Conducted During 2000. ................................................................................... 6-5
Table 6-3. Radiological Analysis Results of Deer Tissue (CY 2000). ..................................................................................... 6-10
Table 6-4. Radiological Analysis of Small Mammals (CY 2000). ............................................................................................... 6-15
Table 6-5. Radiological Analysis of Goose Fecal Material and Associated Grass Clippings (CY 2000). ............................... 6-15
Table 6-6. Radiological Analysis of Fish from the Peconic River System and Control Locations (CY 2000). ..................... 6-17
Table 6-7. Metals Analysis of Fish and Shellfish From the Peconic River System and Control Locations (CY 2000). ........ 6-19
Table 6-8. Pesticides Analysis in Fish and Shellfish From the Peconic River System and Control Locations (CY 2000). .. 6-20
Table 6-9. PCB Analysis of Fish Sampled From the Peconic River at the Sewage Treatment Plant (CY 2000) . ............... 6-20
Table 6-10. Radiological Analysis Results for Shellfish, Aquatic Vegetation, Water, and Sediments (CY 2000). ................... 6-21
Table 6-11. Radiological Analysis of Farm and Garden Produce (CY 2000). ........................................................................... 6-23



xxSITE  ENVIRONMENTAL  REPORT  2000

Table 6-12. Radiological Analysis of Grassy Vegetation (CY 2000). ........................................................................................ 6-23
Table 6-13. Semivolatile Organic Compound Analysis Results for Basin Sediments (CY 2000). ........................................... 6-24
Table 6-14. PCB Analysis Results of Basin Sediments (CY 2000). ............................................................................................6-24
Table 6-15. Metals Analysis Results of Basin Sediments (CY 2000). ....................................................................................... 6-25
Table 6-16. Radiological Analysis Results of Basin Sediments (CY 2000). .............................................................................. 6-27
Table 6-17. Radiological Analysis Results of Soil Samples (CY 2000). ..................................................................................... 6-28
Table 7-1. Potable Water Supply Radiological Analytical Results (CY 2000). ........................................................................ 7-10
Table 7-2. Potable Water Supply Wells Water Quality Data (CY 2000). ............................................................................... 7-11
Table 7-3. Total Metals Concentration Data for Potable Water Supply Well Samples (CY2000). ....................................... 7-12
Table 7-4. BNL Groundwater Remediation Systems Treatment Summary for 1997 through 2000. .................................. 7-39
Table 8-1. Onsite Ambient Radiation Measurements (CY 2000). ............................................................................................. 8-4
Table 8-2. Offsite Ambient Radiation Measurements (CY 2000). ............................................................................................8-6
Table 8-3. Building 650 Sump Outfall TLD Network (CY 2000). ............................................................................................. 8-7
Table 8-4. Effective Dose Equivalent to the Maximally Exposed Individual From Airborne Emission Sources

(CY 2000). ................................................................................................................................................................... 8-9
Table 8-5. Summary of Potential Dose from All Environmental Pathways (CY 2000). ......................................................... 8-12
Table C-1. Typical Minimum Detection Limits for Gross Activity and Tritium Concentrations in Water .............................. C-2
Table C-2. Typical Minimum Detection Limits for Gamma Spectroscopy Analysis .................................................................. C-2
Table C-3. Typical Minimum Detection Limits for Chemical Analyses by BNL Analytical Services Lab

and Offsite Analytical Laboratory .............................................................................................................................. C-2
Table D-1. ASL Certified Organic Analytes ................................................................................................................................ D-3
Table D-2. ASL Certified Metals and Anions .............................................................................................................................. D-3
Table F-1. Groundwater Field Duplicate  Data. .......................................................................................................................... F-1

Table F-2. Quality Assessment Program Test #52 and #53 Results
Environmental Measurements Laboratory (EML). ..................................................................................................... F-2

Table F-3. Radiological Potable Water Radiochemistry Proficiency
Test Results Environmental Laboratory Approval
Program (ELAP). ......................................................................................................................................................... F-3

Table F-4. InterLab RadCheM  Proficiency Test Results Environmental
Resources Associates (ERA). ..................................................................................................................................... F-3

Table F-5. Summary of Contract Laboratory Proficiency Test Results
for Non-Potable Water  New York State Department
of Health  ELAP NPW. ................................................................................................................................................ F-4

Table F-6. ASL Solid & Hazardous Waste Chemistry Proficiency Test #2
Environmental Laboratory Approval Program (ELAP). ........................................................................................... F-15

Table F-7. Summary of Contract Laboratory Proficiency Test Results for
Potable Water New York State Department of Health  ELAP. ............................................................................. F-16

Table F-8. Summary of Water Supply and Water Pollution Studies
Environmental Resources Associates (ERA). .......................................................................................................... F-19




